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PHU VISIONAL SPECIFICATION. 

Improvements in or relating to Generators for Producing and 
Utilising Mixed Steam and Products of Combustion. 

We, Mario Piiajnxesco Tokazzj, Engineer, of Board Street., Sandgate, Queens- 
land, Australia, and Geokc;*: U'ij.ijam Citlku Wjpu, Engineer, of Brook- 
lands, Dartford, in the Coiintv oi Kent, do lierebv declare the nature of this 
invention to be as follows: — 

5 This invention relates to generators for producing and utilising mixed steam 
and products of combustion and provides an improved arrangement of fuel 
burner and generator by means of which the kinetic energy of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

According to this invention the fuel is burned under suitable pressure in a 
10 combustion chamber at or towards one end of which the burner or burners are 
situated while the other end opens into the mouth of a mixing chamber supplied 
with steam or water or both in such a manner that the hot gases from the com- 
bustion chamber convert the water (when this is used) into steam and the 
mixed steam and gases are projected through the mixing chamber. The coju- 
15 bustiou chamber preferably expands slightly from the burner end and then 
contracts to a relatively small nozzle or nozzles, the section oi: the combustion 
chamber being of a form which eu>un-s a smooth outflow tor the heated gases. 
The combustion chamber is preferably .-urroundei! by an annular water chamber 
from which the water i< >upplied to I Is o mixing ehnmher and. (he burner may be 
20 arranged to provide for mixed I'm-! ami air ami an auxiliary air supply sur- 
rounding ur placed outside of l.hc name. arranuTnmnl bring found ici pro- 
duce better combustion and to enable the combusiion to lake place at substan- 
tial pressure. The generator may be Formed with a succession of mixing 
chambers at each of which steam or water or both are admitted and tdie water 
25 when this is used converted into -team, or the steam generation and mixin 
mav be effected bv a single chamber. 

To the preferred construe; i:m the burner compri.M^ a hunter nozzle supplied 
with mixed ga< and air or a mixuire <u air and vapour or liquid fuel .supplied 
at the desired pressure. Auxiliary air tubes are provided terminating ar air 
inlet ports at the burner pio! nf she ombustion chain her a short distance in 
front of the end of the burner. Any number of air supply lubes may be pro- 
vided arranged in ling iouii or iwu placed at opposite side- of the burner axis 
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iii-tv be used the uir inlet ports being either tubular or expanded or it round 
rreimb e urauged in a ring around the combustion chamber U he com- 
&Son chamber 0 expands from the burner end and gradually towards its 
max mum dkmeter situated nearer the nozzle end the expanding walls being 
SHr approximately straight ; the chamber then contracts m a smooth a 
carve but comparatively "rapidl ° towards the constricted nozzle which enters 
lie mou h of £ mixing chamber this chamber expanding towards the middle 
ami To ractii g slightly toward, its outer end. The mixing chamber u pre- 
Sabh made °in two parts connected together by the coupling ring, A. 
akeadv mentioned the generator may comprise a series of mixmg chambers l0 
t he outlet nd of one entering the inlet end of the other, steam or water or both 
being Tupplied to each inlet^or the water may be forced in at some other porn 
in he clmmber. where it is converted into steam by the hot gases. In this . form 
o Generator the annular water chamber may be extended to enclose a the 
mixing chambers each of which after expanding from the neck contract, again lo 
to H e outlet end. The nozzle end of the combustion chamber opens into the 
mouth oi the nearest chamber and water is drawn or forced into this nozzle from 
the annular water chamber. The mixed steam and hot ^ 
velocicv into the mouth of the second nozzle, drawing; m a fur lie! ^P P lj o 
water "from the extension of the water chamber. Ihe number of mixing 20 
eh mber employed depends upon the water and fuel supply and the desired 
pressure or velocity of the mixture, the mixture or the velocity or both increas- 
ing at each chamber until all the available heat of combustion lias been utilised. 

"Water is supplied all a regulated rate to the annular water chamber winch 
serve, both as a steam generator or water heater and to cool the combustion 2o 
diambea and prevent its walls rising to too high a temperature. The flame 
om ti e burner fills the combustion chamber and when the flame strikes . the 
water or mixed water and steam passing from the annular water chamber lu o 
-he mouth of the mixing chamber it converts the water into steam, with the 
result that the mixed steam ami -as. after expanding m the mixing chamber 
how through the reduced end at very high velocity and can be utilised m a 
mixed «.as\md steam turbine or any other convenient type of prune mover ; con- 
nected to the generator. If a single mixing chamber is used the supply ot 
water and steam should be such as lo permit of a steam and gas mixture of suit- 
able temperature and velocity of discharge for direct use in the prime mover, :Wt 
but if a succession of mixing chambers are employed the initial water Mipph i* 
reduced so that hot -as and superheated steam pass through the hrst mi.Ning 
chamber' at a sufficient temperature to convert the succeeding water supplies 
into steam, each chamber adding to the volume and pressure of the mixture and 
to the velocity of discharge. . . . i(J 

thvin.v to the arrangement of ihe combustion chamber in which the flame 
Inmi the burner after expanding iu ihe main par. of me ehamoer is ■'"»>«" » 
,,,Ptra. l .owned.- the nozzle en,! and to pass through a very resirm cd open ng 
,!,e"ro is no risk o\ .he pressure developed in ihe e.e.u-r rnuon- a Wk rush ..! 
.,..,.,„ in.n .in- .-..in ha.M i<... .haml.er. .he forward vehu-uy due to ihe ejcc.or . l3 
..Hi,.,, ... uo/zb heiutr M.lfi.irm lo rauw ihe mixture lorward agamM a 

i„ „,,. .uhsianiiallv •••renter ihau thai -xwiiitf m. mi.- eon.buM.on em.ml>.~r. 

\ c-onMimuion of burner especially suited lor u.-e with this nppara us ami 
.„,'„„, ,„ l )nn , |i M ui,l fuel comprises a eenual mam air ; supply tuhe sur- 
rom'ded bv an annular fuel space -o which I, -pud fuel ,s admitted at a regulated , )0 
rate an.! ore-are. the air Mipnly to the said tuhe being at substantial prerfMire 
s„ -,s t„ .. nrtv ihe luel. In addition to .he main air supply l.linaisih this tuhe 
..„'.',,. N ;|;..,-' P-auh.v air <-.<■«;• i ■• provided -mri oumli u»: the burner and open- 
,',i';.'-|Mlv h.-hM.d ihe ••ii'd of .lie burner nozzle -u ihai .he flame from the 
bunier 'is *urrt.umUf«l bv an annular eurreut of auxilmrv air which .'nM.re< per- 

,' ,1, „'.,i.)i< a. a s-.lh-lan.inl pre.--urc. The auxiliary air supply v be 

drawn from .he main air supply lube ihrnugh a by-pa-s provuled wuh a rcgulat- 
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ing cock, the burner itself lying* outside the combustion chamber so that any. 
necessary adjustments may be made without disturbing the burner. 

Dated this 23rd dav of December. 1918. 

HASELTIXE, LAKE & Co., 
28, Southampton Buildings, London, England, and 
55, Liberty Street?.. Xew York City, U.S.A., 
Agents for the Applicants. 



Ci LUPLETE SPECIFICATION . 

Improvements in or relating to Generators for Producing and 
10 Utilising Mixed Steam and Products of Combustion. 

We, Mario Fkaxcesco Tojuazzi, Engineer, of Board Street/, Sandgate, Queens- 
land, Australia, and George William Ct'TUSH Webii, Engineer, of Brook- 
lands. Dartford, in the Count v of Kent, do hereby declare the nature of this 
invention and in what manner the same is to be performed, to be particularly 
15 described and ascertained in and bv the following statement: — 

This invention relates to generators for producing and utilising mixed steam 
and products of combustion and provides an . improved arrangement of fuel 
burner and generator bv means of which the kinetic energy of a stream of the 
mixture moving at high speed may be utilised for the production of power. 

20 According to tin's invention, the fuel is burned under suitable pressure in a 
combustion chamber at or towards one end of which the burner or burners is or 
are situated, which combustion chamber contracts towards the other end to 
form a relatively small inner ejector nozzle which opens into the mouth of a 
mixing chamber giving an uninterrupted outlet flow from the chamber and 

25 forming the outer ejector nozzle, steam or water or both being supplied in 
such manner that the hot gases from the combustion chamber convert the 
water (when this is used) into steam and mixed steam and gases are projected 
at high velocity through the mixing chamber and in an uninterrupted flow to 
the power generator. The section of the combustion eh amber should be of a 

30 form which ensures a smooth outflow for the heated gases. The combustion 
chamber is preferably surrounded by an annular water chamber from which 
the water is supplied to the mixing chamber and the burner may be arranged to 
provide for mix^d fuel and air and an auxiliary air supply surrounding or 
placed outside of the flame, this arrangement being found to produce better 

35 combustion and to enable live combustion to fake place at substantial pressure. 
It ha> been proposed in burn fuel in a rouihu>riou rim in her surrounded bv a 
water jacket and terminal ing in. a nozzle leading lo a mixing chamber supplied 
with >team or water rrom ihe jacket, hut Mich apparatus did not provide For 
the uninterrupted flow necessary to utilise the kinetic energy of the mixture 

40 according to this invention. The generator may be formed with a succession 
of mixing chambers at each of which steam or water or both are admitted 
and the water converted into steam, or the steam generation and mixing inav 
be effected by a single hamber. 

fn nrdcr that the -aid invention- may be clearly understood and readily 

4o carried into elicit, we will describe die si me more fully with reference to the 
accompanying drawings, in which: — 

Figure I. \< a longitudinal >edion through a lOinhu-t ion chamber and mixing 
chamber embodying this invention. 



140,516 

i^TTirTTe^^ of b ™ adaptefl for 

use with the combustion chamber; aad chambers, 

Figure :j is a diagram showing a ^^J^S^. C U au annular 
A Is the combustion rhambei. li s t ie mixm c ovided ^th a 5 

water chamber surrounding the combustion chambei A and pro 
water inlet c. D is the bimier. ( . 011ipi . is i ug . a 

Referring to lijrure 1. the em tu i. e oui u , Kture o{ u i. r and vapour 

burner nozzle supplied with nuxe dg. > a ud u oi a u i-vun . 1 ^ 

or liquid fuel supplied at the desired ! es > . J Vombustion 10 

t f 4 ad ? Ut li?i e e r'fSoft id of' e truer 1). Any number of air 
chamber A, a hide in tiont or tilt n , j t opposite 

supply tubes./ may be provided an anged 11 1 ° beinu . * ither tubl ff av or 

sictes "of the burner axis "^ * ? ° o arc u 5 the chamber A. 

expanded or, if found preferable arnnged it a ^ aio towards its 15 

fcb, ^^S^S^v'S "ml"" Ibe expanding walls 
maximum diameter MtualeU maici u , j . lbeil contracting • ui a 

being >truiglir or approxnnateK > ^ ^ ' ^tricted no«le rAliiHi 
Muootli curve but comparative! rapidh toiw.ub ttu e5paudill(? towards 

enters the mouth h of the mixing «4*mto B, ^^ut "en d ^e clnimber is 20 
3^-3? in°»s ^te^br | f ^ 

:» 0 rSi^ « ~* «■» 

supplied to each mlet. uU;i . , xutcr ( . lmm , ;e , C through afl 

\\ ater is supplieu at a re r .iuulu , Ul venerator or witter 

wateri.no steam, w, th e>ul ; I tlgr mix ^ high, velocity 

i„g mto the <;hambei 15 no t i h _ ot her convenient 



^ iUt ° Mi^Iii 'S ami ^ani turbbie or any other convenient 
and can he utilised m a mi.veu niomii ,;. m , r f s ; Ll wrl P mixing chamber 

iv " e -? ^^.f^^^s^ " 'v-,™' -I * ?""i 

is used, liU'siipiHv or vwil i. *. . v^lo-ifv of disc uu-*:e tor divert 

and gas mixture of Mutable ^^^t .nTxh.l are employed 



ami !?m iuu uu. .... ■ ..;„„ 0 f mixin-j- chambers are employeu 

use n the prime V v'!t<^ Wv " -educed so that the hot gases and 

■ to eonve'rt the -^p^.J!! • ffSi* .he (lame 

be" u ./x ■ hem- sulib ienl 0- carry the mixture m ward airau.M a 
;, ""' ! , ' . .. 1 , v : ihau thai e.U.inK in .h, cmhusUon .hamher. 

>"' , ;*" ,, V • " Urn inn nf Un,, especially -uiud tor use wuh . n> 
'" 1 T , U , I, Ihiuid rut-1 is Unstinted, the burner ct.mprwinjr 

;UM , iU , lU1 s and adap.o, b u b« ^ , un ;mm! , !U . fuel „ ,/a ,„ 6U 

: ;.h- 'i u ! ; 5 1 ui ; s n..-..ugh 1.^ ^ Hl r uia te d ^ ^ 

^v'th,' uel l,V in 1 : i ■ t main afr <upp.lv .he tube ,/•.„„ 

' V , hu- ■ ir -n-u-e i< provided Mirrouudu.fr ihc burner and omm.ng 



140,516 5 

from the main air tube d l through the by-pass provided with a regulating 
rock d n the burner itself lying outside the romhustion chamber A so that any 
necessary adjustments may be made without disturbing the burner. 

In the multiple chamber mod ill cat ion shown, diagranunaueally in Figure 3, 
5 the annular wafer chamber 0 is extended at C l to enclose a succession of 
chambers 13 l , each of which after expanding from the neck Jr contracts again 
to the outlet end /A The nozzle end a 1 of the combustion chamber opens into 
the mouth of the nearest chamber B l and water is drawn or forced into this 
nozzle from the annular chamber C. The mixed steam and hot gases pass at 
10 |,igli velocity into the mouth of the second nozzle, drawing in a further supply 
of water from the extension f n of the water chamber. The number of 
chain hers 13 1 employed depends upon the water and fuel supply and the desired 
temperature and pressure or velocity of the mixture. 

Having now particularly described and ascertained the nature of our said 
15 invention, and in what manner the same is to be performed, we declare that 
what we claim is: — 

1. A mixed steam and products of combustion generator in which fuel is 
burned under suitable pressure in a combustion chamber at or towards one end 
of which the burner or burners is or are situated, which combustion chamber 

20 contracts towards the other end to form a relatively small inner ejector nozzle 
which, opens into the mouth of a mixing chamber giving an uninterrupted 
outlet flow from the chamber and forming the outer ejector nozzle, steam or 
water or both being supplied in such a manner that the hot gases from the 
combustion chamber convert the water (when this is used) into steam and mixed 

20 steam, and gases are projected at high velocity through the mixing chamber 
and in an interrupted flow to the power generator. 

2. A mixed steam and products of combustion generator as claimed in 
aim 1 in which, a burner arranged to burn fuel under pressure is fitted atl one 

end of a combustion chamber 'first expanding and then contracting to a 
6[) restricted ejector nozzle entering the mouth of the mixing chamber, the 
combustion chamber being surrounded by a water chamber supplied with water 
at a regulated rate and opening into the mixing chamber around the ejector 
nozzle of the combustion chamber; for the purpose specified, 
or ,3; ^ niixefl s^am and products of combustion generator as claimed in 
60 Claim 1, in which a burner adapted to burn a fuel mixture under pressure is 
provided with an auxiliary air supply (which may be obtained through a bve- 
pass from the main air supply) producing a flow"of air surrounding "the flame 
which bairns in the combustion chamber under pressure, for the purpose 
• specified. 

40 4. A mixed steam, and products of combustion generator, having its parts 
arranged and adapted to operate substantially as hereinbefore described with 
reference to either of hhe examples illustrated in. the accompanying drawings 
for the purpose specified. * * 
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Dated (his 13th dav of June, 1919. 

* 

HASKLTL\E, LAKE & Co., 
28. Southampton Buildings, London, England, anr 
oo. Liberty Street, Xew York Citv, U.S.A., 
A,gents for the 'Applicants. 
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